Chronic buspirone treatment normalizes regional serotonin synthesis in the olfactory bulbectomized rat brain: an autoradiographic study.
The effects of chronic buspirone treatments, administered by minipump at doses of 10 and 20 mg/(kg day) for 14 days, on brain 5-HT synthesis in olfactory bulbectomized (OBX) rats were evaluated. The alpha-[14C]methyl-L-tryptophan autoradiographic method was used. We compared the synthesis in the buspirone treated OBX rats (administered either 10 mg/(kg day) (OBX-10) or 20 mg/(kg day) (OBX-20)) to that of the saline treated OBX rats (OBX-SAL), and the sham operated rats (SHX) treated with saline. In addition, OBX-10 rats were compared to SHX rats treated with 10 mg/(kg day) (SHX-10) of buspirone. All treatments were carried out for 14 days. Adult Sprague-Dawley rats were used. Two weeks following the OBX or SHX procedures, the rats were assigned to the OBX-10, OBX-20, OBX-SAL, SHX-10, or SHX-SAL groups, respectively. The 5-HT synthesis rates R (pmol/(g/min)) were calculated from the trapping constant of alpha-[14C]MTrp (K*; ml/(g min)) and the plasma concentration of the plasma non-protein-bound tryptophan (Cp; pmol/ml) using the lumped constant (LC) measured previously in the rat brain. There was no significant difference in the plasma free or total tryptophan among these groups. The overall synthesis in the OBX-10 group was not statistically different from the OBX-SAL group, but it was different from the OBX-20 and SHX-SAL groups. The OBX-20 rats had an overall significant reduction in 5-HT synthesis, when compared to the OBX-SAL group, but did not differ from the SHX-SAL group, which did not differ from the SHX-10 group. These results suggest that 10 mg/(kg day) of buspirone for 14 days in the OBX rats did not produce a significant alteration in 5-HT synthesis, but 20 mg/(kg day) for 14 days resulted in an overall significant reduction in brain 5-HT synthesis. The latter treatment brought the synthesis to the level found in the sham operated rats, i.e., a normal level. These results suggest that normalization (reduction to the level found in the SHX-SAL rats) of 5-HT synthesis in the OBX requires a greater dose of buspirone (20 mg/(kg day)) than that needed to produce a desensitization of the 5-HT1A receptors in the sham operated rats (10 mg/(kg day)). This probably indicates that 5-HT1A receptors have different functionality in the OBX rats than that found in the intact or sham operated rats. Furthermore, our results support the hypothesis that 5-HT1A receptors mediate the antidepressant-like effect of 5-HT1A agonists, as the chronic 5-HT1A agonist treatment in the depression model known to be sensitive to antidepressants resulted in the normalization of 5-HT synthesis.